Analysis of full-length genomes of porcine teschovirus (PTV) and the effect of purifying selection on phylogenetic trees.
To study the outcome of natural selection using phylogenetic trees, we analyzed full-length genome sequences of porcine teschovirus (PTV). PTV belongs to the family Picornaviridae and has a positive-stranded RNA genome, the replication of which is carried out by the error-prone viral RNA-dependent RNA polymerase. The viral RNA encodes a single polyprotein that is cleaved into structural (i.e., L, VP4, VP2, VP3 and VP1) and nonstructural proteins (i.e., 2A, 2B, 2C, 3A, 3B, and 3C). A high degree of genetic diversity was found based on the pairwise nucleotide distances and on the mean ratio of the number of nonsynonymous (dN) and synonymous (dS) substitutions (dN/dS) in the structural genes. Conversely, the diversity of the nonstructural genes was lower. The differences in genetic diversity between the structural and nonstructural genomic regions were likely due to strong purifying selection; consequently, the estimates of phylogenies were also discordant among these genes. In particular, maximum-likelihood and Bayesian methods generated short-branched trees when loci that are under strong purifying selection were used. These findings indicate that even in an RNA virus with an intrinsically high mutation rate, a strong purifying selection will curb genetic diversity and should be considered an important source of bias in future studies based on phylogenetic methods.